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MAP OF TOE MOND NICKEL COMPANY'S PROPERTIES IN THE SUDBURY DISTRICT, ONTARIO, CANADA. 
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The Mono Nickel Company Limited 
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INTRODUCTION .vnimucd 



■. bj making a « fill sui vcy ol I ■< li< i (low ti tin 

J attra cl in defining it el) tin 

exti Kision "t the l< posil I ollow ii 

illing it w a »ibl< i imnti pretl teh lire quan) it s 

mi di pth U\ these mean le l« locate and 

acquin for tin Company in tin course "I • largi numbci ol othei 

imp I mining properties in tin disti d thu* Wish the In 
resi i\ es w Inch the * ompan) possess* 

Vboul tin snn time, Di Mond id ion ol i In 
Hi H S 'Mi Wall * 

Vt t In j.i l)t Mond * i ntioii in worked l>j the 
Morui Nickel Compain I td who own various Mines unci Smelting 

\\ I will as 1 1 ii K Imni'j Works Hi Walt I 1(1 

..I tli. ( on * 39, Victoria St reel I-ondon. TheCompan\ 

forn eeai 11)00 to taki ovei tin Nickel Patents, Refining 

tYorl it*! Mm- -. q\\ in -i I b) l>> M« md 

Tin Compam thus owns \w material, the on (»» m- derived 

11 its own Niekcl-Coppei Mines in Ontario I ■ is mined and 

-i i J then smelted and converted into H matte, u1 Coniston 

S tibun . ' Ontario i is wml 80 ol ( opp< i 

an. I Nickel combined, is shipped from I I tdn direct to Swai 
treatment b\ tin Mnnd process al tin * Rcfincrii l 

SUPREM1 IMPORTANCE OF ALL BRITISH NICK El 

Extensive Nickel-Coppei properties have hi .num. I from tinn 

to tim« bj tin Mnnd Nickel Compam in tin Sudbun district, so 

thai Hi tin pn si id tinn tin < ompam hold s 00 

mining land The histon "I the i icqutreinents ol mining 

properties indicate* bcttei than anything «l del do tin rapid 

pans ion ol il" Mnnd Nickel Compam s business 

\\ Ik ii the Compain was formed in I9O0 tin mining propert 

eonsisted ol tin Victoria and Garson Mines. I ctcnsivi exploral 

ivork Ixaii sine* been undcrtaki n bj the * ompan) and has resul 

cquisit i additional mining properties in tin townships ol 

McKim Drury, Blezard, (Sarson and l«evack, ill in tin Sudhun, 
t anada Mining tions have bi i n i x tended as 

rapidh ss in exploration permitted, so thai al tin present 

time livi in all N ietoi ia, < Jarson Vi ingtnn I - * ick ind 

Bruci mines i ov bi ing worked 

Xhc numbci ol men employed bj tin Companj in Canada h 
i, gradually increasing with the opening up ol various mines and 
thi general i cpansion ol tin < pan) s operations. During tin 



rs tin ) uui i j| sinci 1908 i och J i 

lias seen an annual increase, until to-day about 1,900 men are employed 
• anticipated that the number will short!) l>< ini I 

With referenei to tin production ol Nickel in ( anada, the 
following interesting statement is made in tin Final Heporl ol I 
Dominions I: Commission Cd 11,462, p. &4, par. 1 7;^. Mch 1911 

Tin production is i apidl) . and i he impoi tanei 

ol tins great ited. It n pi i in 

combination with tin much smaller output Ni I aledonia, a 

1 tual in pol) ->i h metal which is - a&ing 

importance in tin hiitn.ua I industries, and is an Lbsolutc necess 
in tin production ol sati material. 

When wi arrived in Canai tin * missi n continui oui 

information led us (•■ the conclusion thai the proved reserves of i 
containing <-it an avi pci cent, ol Nickel and H to 2 | 

cent, "i Coppi ■ not l« ss than 70 l»O00 tons. Hut developmei 

havi Ik.ii so rapid thai l)efon Ief1 wi had reason to flunk that 

iin mas be Found to bi not much less than double this amount 

Tin Coi -i vs point oul in theii lilth Interim Rep 

I I 8,457, p. i">. par. 156) that tins 70,0< K) tons ol ore represents 
about 2 "■".. 000 tons ol pure Nicl 

The Nickel produced in Can states tins latter Report 

i v pai i ii ' is ..i pi ional inti n st, not onh in n 

its magnitude in relation to other sources ol suppl) bu1 i" 1 ol 

the invaluabli improvements which its usi lias effected in the 
preparation ol war material \s is well known, it incn both 

the strength and duetilit) ol the and it has, consequently, been 

Freeh specified b\ the Naval and Militan Authorities For use in 
warships, guns and othei vvai material. 

/ thti il" I' pori (in a math I nm 

ntjratulalion that 80 p | thi Upui 

urithin thi Hi | practically th< n Ca erffl, 

.unl in tin Sudbury di/itricl of Ontan 

The superlative importance ol thi Basi Metal Industi been 

proniinentl) brought befon tin world b> the wai l>> this connection 
the Mond Nickel Companj s enterprise has proved ol Hi< utmost 
nsequenci to tin British Empire, ol which it is now om ol tlie 
U riding industi ial undertakings 

The I.m-i that tin * ompan) s Mines, Smeltei and Refiner) an 
id i n British territorj is ol great monicnl as tin Mond Nickel 
Corn pan > is tin onlj undertaking which places on the market Nickel 
tl M t js from first to lust an entirely British product. 






THE NICKEL-COPPER MINING PROPERTIES 

OF THE MOM) NICKEL COMPANY. LIMITED 



THE MINING properties ol th« ( panj rovei ipproxinmteh 
20,000 n< n - .1. thi Sudbun distriel ..1 Ontario. Canada, tin 
mosl important soukn ol tin world s Xickel supplj 

Xt ,,,r prescnl Kim. Hn mosl importanl mines ol »l.. 1 ompam an 



Krood Extension 
Rlrnitl 



Ixrvack 1. iiv.i, Worth ington 

V T ictori« \.m tl. St u Kirkwood 

lintvi Quart/ < 'opp* 1 Mines 
Owing 1.. the lurgc on reserves developed on tin Com pan) ^ 
properties onh Mm following mines arc being worked ;ii present 
1 M ' k (Jarson w -.i Ellington \ ietoriu Bnici Mmrs 
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MINES conlinw d 



North Star Mink 



NORTH S'J \l; WINE was worked t,, some extent in the years 
1802-^ ""' 1912-14, to .. depth ..i about 100 fl This mine, 
u|n ' 1, has now been shul down, is one ol the smaller mines 
" u "" 1 ,,v the Companj It is situated on tin Mjgonui Eastern 



Railway, which connects al Sudbur) with the Canadian Pacific Railway, 
and shipments wen made b) this route to the Smelter then situated 
al Victoria Mine, and lati r at * oniston. 

North Star Mine is connected with the Company's Electric Power 
plant al w abageshik 
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M INES ontinucj 



CiAkson Mine 



T 11 |N * """* was acquired at thi same i i \ i< torin Mini . bul 
it was onlj opened up in 1906-7 Shipments ol on b< 
in 1908 and since tin n < larson has bi - n om ol the pi im 
product ■ Thi shaft lias been sunk to 1,000 H i i mini has bc< n 
developed bj eighl levels the deepest being tin 1,000 f I level. Ii is 

worked at present bj central shaft, and consists ol a nunibei ol 

orebodics at s i distanci apart which appeal i verj a 

,owcl depth The existence ol ore has been proved bi dian I 

drilling to n v. rtical depth ol I 800 H below tin surface 

n " growth ol tlic mine has necessitated increasing tin- plant 
,,,,IM time to time. Tin presenl powei plant includes d transformci 



station, n large electric hoist, and foui electrically-driven compressors, 
having . total capacit) Foi seventy-two rock drills. The ore is 
received .it the rockhouse, where it is sorted and then shipped l>\ 
the * anadian Xorthern Raihvaj i.. Coniston. The plant also 
comprises machint and blacksmiths shops, warehouses and wash- 
housi i foi i hi workmi n, 

CJarson Mini is connected with the Company's electric power 
plants at \ r aim Falls and at IVabageshik l>\ .> poll line ovci forts 
mih - in length From this source a considerable portion ol its 
powi i supplj is obtained, thi remainder being derived From the 
VVahnapita Powei Companj \ Plant, some seven miles distant. 




GARSO.N mini 

W I H Ii ' 
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MINES continuni 



W()R THINGTON MlNK 



IN 1913 th< Mond Nickel Compam acquired .ill 1 1 1 < ruining properties 
l" to the Dominion Mineral Compam in tlu Sudbun district 

which the principal arc the Worthington md Blezard Mines. 
IVorthington Mine was on< ol tin enrlicst mining enterprises in the 
Stidburj district, having been discovered during the construction ol thi 
Canadian Pacific Railway Compam - lines, neai which the property 
is sii tiat< «1 

The nun. urusf worked bj tin Domi n Mini ral * pan> rroin 

11 to 189-1 during which period 25 1 tons ol on wen mined 

It was shut down from thai time until 1913, when it was acquired 
b} the Mond Nickel Company, whose Mining Engineers, aftei extensive 
* Kploration work, located an orebwh ol considerable si 




\ thrci compartment shaft has been sunk, which is .it tin present 
time, 750 f I deep, and levels have been driven al various depths 

The continual i th« orebod) to u cousiderabli depth has been 

»ved, and shipments rrom the mini an nov regular!) made to thi 
i ' r 1 1 ... i . \ s Smelting VVoi ks .it Coniston, 

The mine has been equipped with up-to date electric mining 
machincn and the powei planl includes transformers and an electrical!) 
ririvi ii hoisl and compressor. 

ili< rockhousi arrangements are, in a general way, similar to 
those a1 Garson, and include .'t Hadfield crushers and suitable picking 
an angemenl 

The powei supply is derived from thi Wabageshik power planl 
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WORTH! 

KlRKWOOD 

ll|N i! relatively .„,.,n mine, abuul two miles west -»f 

'-" '"" ' ho » " ,ll > '•"» operated small scale siru 

1913 "" l :,M "" 1 tons ..f or. hav« beci ned rrom it 




WORTHINGTON MINI 

t-*i a Hoi 

Mink 

kirkw I Mini was connected l»\ aerial traniwaj with Gun Mini 

whence th was shipped bj tl.. Canadian Northern Railway to Uu 

Compam s Smeltei al Coniston. The mine is at prcscnl shul down 




Ml\ I > ,..nt,n. 




LEVACK MINE 
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MIN I S 



Levack Minks 



f 



Till | . Vlil k propcrtii s comprise thro w parati mi acquired 

bj tin < ompanj in I9U \ largi unount ol i xploration 

work has In en carri< d out at these mini s b) the • ompanj 

Since tit- acquisil I tin propert) bj thi Mond Nickel Company, 

on , ol the mosl important nickel deposits owned bj tin I ompanj 
. devi 'op' (| '»' the mine known as Lcva< k Xo I. 

LEVACK No. 1 

This mine is situated i I >ts 6 and ? ssion 2 I k township 

li |,., ,, connects d with thi I lian Pacific Raihvaj bj a 

,,,,!, i, f n -e miles long md the Compan} has also constructed 

fl lailw i\ bridgi over the < taping Rivi i 

|, r \,,rk Xo I, which is oro ol thi largest mines owned bj thi 
Compan) . i in full woi kii >rdi r, ind Nicki i * oppi i on 

, II, t,i qualit) is now being regular!) shipped to the Compan) s 

Smeltei ul * oniston 

\ in. transmission In.- 28 miles I delivers powci ul 

1 1 nun \.iiis. from the Compan) s power plants to tin mini The 




i \ \« k mxi 






mine is connected with the Company's two generating stations at 

\\ abagi shik and Xaim Falls 

The mine has been equipped with i rtensive, up-to-date plant 
and machinery It contains an 1,800 cubic-fool Rand, compound, 
duplex compressor, belt-driven b> n 800 h.p. motor: a 3,200 cubic-fool 
[ngersoll-Rand, Rogler valve, compressoi direct-driven b\ a 550 h.p. 

mot< 'i 

The hoist-house contains an Ulis-Chalmers hoisl with two cylindrical 
.hums. ;it. diameter and 6 f 1 fac< This is capable of handling 
a t-ton load in thi skip, and is driven bj a Bpccially-designed 
Ulis-Chalmers motor ol 250 h.p. 

\ five- compartment inclined shaft has been sunk t.. tin seventh 
level 500 It deep mcasun H vei ticall) 

Tin on has been developed in fivi levels, and has been proved 
to !i depth ol i 100ft. Verj extensivi exploration and development 
work has been carried out 03 the Compan) which has disclosed 

largi orebodies of g I ore, estimated bj the Companj s engineers 

,t f r om 6,000,000 to B 000,000 tons 




LEVACK MINI 

i \'.i,.. Ore 1 1 mi 1 isi 
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MINES continued 



Bri ci Minis 



TNI SI cquircd bj : i M ' Nn-k« i I ompanj in 
1013 Hi. -\ :, I i ppi i Quarl oincs I opp< - Quartz i* 
used l)\ tlw Compaiv al th< Smelting works a1 I *ton 

>1N tiuv in thi i inverters. Bruei Mines an situated .... n i< n 

lint ,,t tin I madian Pacific Raihvaj Company, on tl Hi show 

I II,, Tin nrehodics occui in tin Nipissing Diabaw and 

consist ol Quart % veins i nntaining t halcopyriti 



Blezard Mink 

BII/VKh Mini was worked bj thi Dominion Mining Company 
I, LHKfl to 18BS. when thi orebodj gavi uul During this 
period thi product from the mine was aboul 100.000 

•|-| M pji t . , ao deep but the lower workings ol thi 

nut,. H (li pth ol 17*2 ti 

Sim v tin M I Nickel Company acquired this property a i onsiderabh 

umouiil ploration work has been carried oul Th ling engine 

i. am , t tin conclusion thai the orebodj ol the mine was cul ofl bj 

, dvkc, and thej liscovered tin eontinuanci "I tin orebodj 

, i tin dj k< and provi n il - continu i depth ol aboul 1.000 II 

I, j s no | || K intention nl thi VIond Xiekel Companj '<> open up 
tins iinii' :il |»M -• nt 




Frood Extension Mine 

Tills ,,,,,,. was purchased in 101 1, and a1 the end "l thai jri ai 
a rour-conipartmcnl shafl 21 It bj : It., was started. In 1914, 
th< shall r« ached a depth ol 1,005 ft, al al i which depth the 

main oi - bod] lies. 

Threi stal s havi been cut, at WOfl 750 H , and 000 fl respectively. 

The planl comprises thi niosl i lern mining equipment, as tin 

bulk ol il.. li I Kxtcnsio lies al a much greater depth than thai 

in an> ol the otlu i mines "I 1 1. * ompanj 

II,, power-housi lias been completed, its equipment comprising 

t h. roll owing machiner) 

Oni 23 in and 23in b) Win. tfordberg geared hoisl with two 

c| r Sl |0 ft, in diametei with 78in, faces. It is equipped for either 

.,,, oi steam Proi ^\*-" has been made wherebj o third clutched 
drum, i<m hoisting workmen, maj be added when desired. 
, )ut 2 800 i ubic It. Nordto rg aii compressoi 
i »i„ [J50 cubic fl . Eland ail c unpressor, belt drivi n 
Xhi construction ol thi rockhouse and drj was in progress when 
thi shut-down occurred al the beginning ol the wai I which tim< 
Ai, .) il Stovall «.*is superintendent, and rrom ]<><> to I iS men 

w, i. emploj » 'I 

Diamond drilling, which is still in process, has h '■ indicated thai 
F r i I i itfsion "ill be h vei \ lai g< tnd important mum. 
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CONISTON SMELTER 



ORIGINALLY tin Mond Xickel Compam Limited carried on its 
netting operations it Victoria Mini Smelter ; indeed us reccntl) 
as June, 1900, it,, plant was remodelled [o\ cleetrii powci lint 
ase in the ton nap ol or< to b< snu It. tl n l> >•> rapid thai 
in 1911 it was decided to abandon Victoria Mini Smeltei and to ereel 

works .it * ston, .1 site which, both geographical!) mrl 

[raphicalf) . is almost ideal. 

1 miston li< [hi miles easl -«l Sudburj al r junction ol three rail- 
s mi .1 districi consisting chii l!\ ol low rocky hills. It is on tht main 
line ol both the Canadian Pacific Railway and tin » inadian Northern 
Railwaj and is also served hj tin roronto Branch ol tin Canadian 
f fir Railwa) whi >ins the main Iim n little furthei w< Phese 

railv afford direct connection with -'II the Company's mines in 

Mir <||st 1 i, I 



Tlw on and otl atcrials arc received from tb< Canadian Pacific 

Railway and tin Canadian Northern Raihvaj in standard gaugi ear*, 
which an self-dumping and <>i lilts tons capacity Sintered and roasted 
is delivered to tin Smelter bins in similar cars owned bj the Company. 
The Companj operates its own steel bottom-dump iit'i\ ton on cars, flat 
cars slag cars, and locomotives. .1^ well as two switching engines, Then 

in al t tin miles <>( raihvaj track ol standard gaugt (rails BO lbs. per 

\ ard I * »w in ii ii\ tin ( ompanj 

The Coniston Plan! consists ol .1 Sintering Department, containing 
two Dwighl Lloyd straight lin< wintering machines, a R oast y ard ol 120,000 
inns capacity a Smelting Department with Four modern iO l.\ 240 inch 
blast furnaces and a Converting Department with four Pierce-Smith 
basic converters 25 ft 10 in. long by 10 ft in diameter. 

Hi. Sintering Plant agglomerates tl..- fine ores and flue riusl into a 
product suitable foi blast furnaci smelting and Iom in sulphur content 
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• ONISTi 1 11 l 1 1 1 
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I ONISTON contint 



Nhatcvej furthci prcliminani sulphui elimination is iun iccoin 

1 bj roasting i n li rc on I tin Roast \ ard l'i ■ :. s ing 

*t< ,,,,lv i» f In «l"« - 1 » I Im ■ liminat t>l I 

"?" ration w ithoul tin use ol roast « di h i out .1 * oniston. 

.Mi.l this \x di probahb b< tutu 1 

1 main - onstil m nt »>! 1 In 1 h, stlM \\ ,,,.. rurnaa s 

is coarsi erudi on tin balanci being iimdi up II isted 

limestone, cok< and am metal-lx'nrin crap mndi ivli indlinc 

intermedial products Thcsi material Iclivcrcd to tin i bins 

m cai s ol 1. nun ii,-. , .,.,, ,1 \ i aiili -l h> i I ric loconn I Kaeh rui 1 

h -two r in tin en s, through which ai 1- bl h 1 j ../. 

I.I. s-III, 

: ill rated in the blast fui 1 into • niafti 1 ontaininy 

,( " Nickel and Copper, and pari <-i the Iron in tin form ol Sulphide. M 
ol the Iron and tin rock) mattei in the on ivcrfc .1 n,t Tin 

molten math and slag (1 ■-. from tin bottom r>l 1 1 into .« largi 

scttlei I ! with chronn brick I!. n a scparat s ohta I. Hi. matt* 

taining the ( and S' irk el settling t. tin bottom, whih tin slap 

Boats on the top and is allowed to overflow to wu Tin operation is 

conl 'in Furnac matte is drawn rom n tj lea! tin bottom 

of the settlei from tinn to tinn Rach furnace is i ipahle of smell rom 

ion to "'«iu tons "i on iw \ dn\ 

The furnace matte is run from tin settlers into ladles of annul ten tons 
capaeit) and fchcs< an lifted bj electric travelling cranes. Tin matte 
is 1 K. 11 poured molten into the converter* Tin in I ncd with basic 
ck. Bach holds ahoul rort\ tons ol matt< Through this molten 
mi. iii. about r.OOO cubic feet <•[ aii 1-- blown pel minut ' Iron 

and Sulphui an oxidised, tin Sulphui dioxich passing ofl us 1 gas and 
the Iron dioxide being m 1 an easili fusibli slag b> the addition of 

silicious eoppi 1 ores. 

The final result is a Bcsscmci Math containing ahout 11 nfCoppei 
1 1 ' , oi Nickel, it " ol Sulphui and less than 1 ° f ol Iron. This is poured 
molten into ladles and thenci into moulds, where it solidifies, It is then 
crushed and barrelled, and 1^ reads ror shipment to tin Cniti I Kingdom 

It might l" ktioned hen that tin Mond Xickcl Company was 

\\w first i" tin Sud bun distrid to maki a commercial success ol using 



Bessemei converters for tin concentration ol Blast Furnaci Matte into 

Besscmci oi ( entrated Matte, containing 80-82 ol m< tals. the practice 

mi the Sudburj district having been heretofore, to mato Blast Furn 
Mat t. ci mtaininp 20 2C 1 oppi 1 N ickt I 

1 ■,. i 1 . . ■ ■ 1 1 1 1 . 1 . i - ol Lin Smelting Plant is licnlh illustrated I 

tin pin w hieli shov . 

1 sit, ol the NN « »rkx liefore Krcctioii Septemhei I1U1 
Foundations ol tin Plant Jun< 1012 
Worl s "i eoursi ol * n cti >■ ! -'" < MM ' 

1 Works Hearing completion December, 1012 

i .1 1 credit is du< to the Com] iiiagemenl and Kngiw < > 
Stafl foi the laj »u1 design ■" ,1 ei 1 thi magnificent Works 

'I ( "lllM. Ml. 

Tin rolloM im 1 li^i ol Up chiel nlliei rs -i tin C< impan; 

1 anad 1 
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WH1 li i)i. \\ uhnapil i I; ...,.1 ^. pump. ,1 

i'' Kl eitj S 

6 I t" tvcl |). l( ) hn I. 

pumps .,,. installed in si eonereti puinp-housi :\ l»\ ji\ n. 

I pump in i il< ol .1. In i '.nn y ,l|, ,,is 



uns1 









I u| 



>00 Ft. I pumps .in conni i ti ri din to 

,M " electric hum,.. | miston v-iijag, ls supplied I 6 in 



ucii from t he n> in lit 

t i 



Pump pressure is onstauth n dlabli 
("•in- taken from prrssun 
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Power House 



T 1 "' Powel " ' building is 72 feci b> 120 fed in siz< with eon 
foundations resting ©ck. structural steel fram< and trusses 

'"' x 'pporting the i. II,.- walls arc brick, tl ol reinforced 

'•''"''• , ' "'' •"" l "" » steel plate supported .... vt.-.-l girders and 

I i .111 lllll-.. 

attached to m rncr is a transformer house. 86 feel by 24 feci hi I 

' ll '" 1 - ' *"'' |s ,l " switchboard extension. 16 I . - 1 b\ SI feet, all built ol 

the same material. 

''""" |v iwrivwl from tin IVahnapil i Powci lompan nl n 

,,,lK - M "" pbase alternating current, and rr I IW, , I ompam 

11 ''•""" X,,|N - Hiree-phasc alternating current, and h transformed r"« 

"" N "" v •'" machinery being nected by double-throv switch i., the 

two mi . iii bus bars, 

, , '"' su PPlyinfi nil to Mm blast furnaces at about to ounces pressor. 

""" • l " installed two 200 II IV indue! tors. vitli , 5pm is 

rlnving-twoConnensviilc Blowers, each ol 17 ! ft. pen t, capacity 

'"" l °nnersvdl« Ml - ,,,-h „t 54.000 «i ft. capacity on. driven h 



two 300 II. 1'. induction motors through silenl chain belts, and the othei 

is ,| " Vl " bj two 300 II IV Synchronous motors through Herringbon. 
Gear Reduction. 

\ Rateau low-pressure turbo-blower ol 65.000 cu. ft. capacity, direct 

■ ■" 'tccl i.i induction motor, .^ being installed 

'''"" N'ordbers Blowing Engines, driven by 500 and 815 III' induction 

'" Is respectively, supply i. ........ and 7.500 cu. ft. of air, and Rati 

turbo-blower, i i connected to a 1.250 II. I', induction motor, supplies 

'-'■''•""" '"• l! - ■'"' I" ■'' minute, all ai eleven pounds per square inch pr« ssun 
i" the Conv< 1 1 rs 

Nl ' *'"' pneumatic tools and power hammer, etc., is provided by 

'-'"" " lv motor, driving a 1,200 cu, fl I ompressor, and one 75 II. I'. 

(| - ' :!,; " ' •' ft. t ompress n al 100 lbs, pn ssun 

'•'"' electric lighting the Reduction Works and power for shops 
Hectr.c charging locomotives, electric travelling cranes, and o number ol 
*""»' motors, iMinni is supplied b) two motor Generator! ol 100 and 

I ..» KUOWatl - ' ;ipacit\ 
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POWER PLANTS 



T Hh Companj s Mines and Smelters were at first operated l.x 
•' **coi« planl -I Victoria Mines Owing howrver, to thi 
-"•' , increase ill Hm powei requirements ol tin Compam 

11 w * decided ... 1907 to emplo) eleetrieitj instead ol s1 roi purposes 

P° wer < :,,hl "" A| I Xiokel Compam - Mines and Rcduel 

plants .in then ton now opi rated 1 1, ctricalh 

>m " ,,l( original charti i ol the Mond \*iekel ( ompam d rl 
ao1 Provide for anj di vclopments ot liydro-i lectrie powi .. .. subsidiary 
I>OW4 ' l '-'"V, know » ^ Th< Lorn* Pbwci Company, Limited 

U:,s '""""I- Tins Companj has i ■.« . i« -,l ;l ,„,«, , -station .■ n,. 



Wabagi sink Falls, about foui mik s from 
• Hi id. Soo brancli ol t In i anadian 
Pacific Railway . M tins plant 
hich iv on the \ i rmilion K.\ 1 1 . 
there an t ivo pair »>l 38 in. diami ti ■ 
water-wheels undi r :»i n . hi ..«! ;it 
high- wati . stag* - and :«• ft, In ad 
at low-water stagi s dev< loping 
i too hoi si | «)Wi i 

\i tin forebaj tin water passi - 
through the intaki racks and 
through two [0 ft, diameter sen w- 
operated steel gates, to thi two 
stei I pi nstoeks which an 8 ft. in 
diametei and made ol 5 16-in, 
st< i I \i the low* . « nd tin si 
penstocks form part of i hi watei 
wheel casings Direct!} connected 
to tin two paia ol wati i -whi els an 
I hi I wo 3- phase, GO-cj cli . 2 200-volt, 
1,500 K.\ ,A« Generators. Bi tween 
i hi i wo watei -wheels and generators 
an i \\<» ii«t K W Kxciti i con 
nected direci to two small wati . 
whi els The current at 2,200 volts 
from the Generators is stepped-up 
to 17,000 volts in the (inn 



if 



M 



villa© ol Nairn Onti 




\\ KB \'.l SH1K WW I 

I mi \ II H Ol PoWl R Ho 



' K \, ™& P ha * transformers located in the Transformer 

lowCM ,,l! ; l^« Pl«nt is equipped with switchboards on which 

'"', I" 1 switch f '"' Rwlta control, main Generator rol 

;" ,, 7 ,, ; ,J ' " ,,, "• , • ft » «« ecss instruments, and switches 

, " 1 h 8 ht ; n 8 «««»*■ Ti* lightning arrestee are -.1 the electrolytic 
,X| " ,: "' ■"' ol «npl< sizi to protect tin plant and line 

'" ""' , ,,lf still rurther increased demands For Power, the Lome 
,,, " M tompanj has erected anothei Power Plan! ncai N'airn on the 
*P«»n raver rhi head ranges from 27 to 81 hat, and about 
K800 h -P« «" bc developed Two vertical high-speed water-wheels 
•'" i ipabl. -I developing about 2,400 h.p. with 80ft. head. Thi 

win i Is approach ••(» ,„ -, ,., llt l(l 

I Bicii in v Tin \ di ivi two genci 
tors, i 600 K \ V each, running ... 
about 100 revolutions. The Plant 
also includes one \ ertical Excite i 
180 h.p. watei whi . I drivi n. and 
• rciotoi gem ratoi set, The N'airn 
plant has l" en so const ructcd f hat 
■» tliird unit can l>< added ij 

I I quired. 

rhe planl lias bw n connected 
up with the Wabageshik Power 
plant so thai in case of am 
cident to eithei plant, thi mini s 
can he ki pi in operation up to 
the limit ol the powei rated 

at - ■ ' i ^ one of the Companj 's Powi i 
Plants 

Vnothi . water powi i. thi 
High Falls ' on the Onaping 
llh i i elosi to tin I cvack mines. 
has I- in ai i ungi i\ For in ordi i to 
pro> idc [Kiwei foi an) futun lived 
• it I lit i i >mpan> s Mines and Sinelti i 
R I'l AM .,f Coniston 

\ Stream, 






Power Distribution 



Till- Powei is distributed b\ «-«*|»p»- ■ wire carried on cedai poles spaced 
1 -.lit too feel apart and on 25 steel towers spaced about WO feel 

Tin i>"i< in.. Mm Wabngeshik Powei Plant and tin on* 

from Nairn Falls Plan! form junction at Mond, Onl and through I 
double-thro^ sv .1 this point 1 n bi delivered to an) sub 

tt ion From rithi 1 powi 1 plant. 
Tin first power 1- >fl a1 VVorthington Mint «»\«i eight miles 

of the pole lint ind it this point 600 Ii.P is used Tin current is received 
it kT.OOQ volts and transformed to 350 volts, at which voltage 1! 1*. used 
in motors. 

The ncx1 sub-station is located at Mond, Ontario \i this point, 
twelve miles from tin Powei Plants, In |iole line, another COO IIP 
tnki n ..M and usi d in the same n 

:is :i' W.H tlilliLftnli. 

I i 'i 1 i mile b« yoncl t he 

junc! i' »n ol 1 hi i toll lii -Ht both 

Po i Plants and 1 a 
mil. s "i poll lini " 1,000 II P 

in taken to I • \ a< I Mine and 
transformed *«• 550 \ >>lt in t In 
Mih -; id so dist 1 ibuted about 

1 In mi id plant. 

Tin ( • 1 -"i! Mini tatii >n 

ited U) miles hj pole lin< h 

1I1* P I 'i:i nt.s - »! tin Lome 

Po\> 1 1 I nmpan) . r ransfoi ms about 
1 020 II P to ">50 1 use at 

i In miiK plant In tdditinn 1 < 1 
'In-.. (MM) III*, '.in I- supplied bj 
the \\ ahnapita Powi 1 1 - mpain 
d\ > 1 about seven miles ol pole line 
1 B '"'i* 1 olt h and 1 1 1 rm <\ to 

(i v olts. All machine I irson 

Mm. an hi ! w it I. douhli 

ilit.iu sm itches, so that an) mai him 
hi opei at< -I from 1 ii In 1 .»i t In 
1 P< >w< 1 ■ nip <n\ E'lants, or i]&\i FsHIfc 

l ■ 




alternatively from thi plants of the Wahnapita Powei Companj 
tins station being connected with both distributing stations. 

In addition to the power required ;•* the mines toi thi equipment 
ol Compressors and othei machinery, power is required intermittent!) b) 
tin hoists al the different mines, and 1 ureh the full hoisting capacity 1^ 
used h1 any two mines at the same minute ; tin- raising of the *. ompan; 
dam at the YVabageshik Powei Plan! so increased the power availabli 
thai this plant is capable <*i operating alone 'I" total mini equipment 
installed bj the 1 ompan} al thi 1 in si nt timi , 

Part ol the power required to operati tin Coniston Smelti 1 Sintering 
Plant and Tesl Plant is purchased undei long-time eontrael from the 
\\ dinapitac Power Company. Tins power is generated at the VYahnapitsc 

Power Planl located onlj -and- 

;i-li;ill nulls from Coniston, having 
the advantage "I shorl pole line, or in 
ease <>l accidi nt 1 an) unavoid- 
able shutting-down of the VVahnapittc 
plant, powei can be furnished From 
the Bui ni ( hute Plant, which is 
located eighteen miles below the 
H ihnapita: Plant 

The current rrom these plants 

is I ight in ;.i 16,000 volts t«. 

1 In 1 ransfoi mi 1 stal ii »n at 1 he I 'owei 
I lousi 1 1 ansfi irmi <l and deln ei ed to 
1 In \\ ahnapita- Power Bus Bai s 
bi 'hi nd the switchboard at ~< >i l 
volts 

Tin remaining powi 1 1 cquiri d 
.it the Coniston Reduction Works 
is taken rrom the Lomi Powei 
Company -it t7,000 volts. 1 rans 
Inriiii \ mh! delivered to tin Lome 
Powei Hns Bars behind the switch- 
board .it 550 ( "Us. all machim rj 
in ing conned ed to both sets "I bus 
1..11 5 l»\ double-thi ow sw itches. 
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Wabageshik Pow i:r Plant 
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Wabageshik Power Plant 
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Nairn Falls Power Plant 
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POWER continued 



NAIRN FALLS POWER PLANT DURING CONSTRUCTION. 1915 
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CONSTRUCTION OE NAIRN FALLS PJ AN ;i -SI P I EMBER, 1015. 
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CONSTRUCTS Of NAIRN FAU> I'l.AN I -OCTOBER i- 
Showing Iktaki idi 01 I'owei I la 11 ivitii Fosm VVobk »•■ im> Sti li Stmi 
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Nairn Falls Power Plant 
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Nairn Falls Power Plant 
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Nairn Falls Power Plant 
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THE REFINING WORKS AT CLYDACH 



The Process 



T Hl '■ -""" '"•'"• » shipped I ,i„ , pa nv . s smdten 
? V°niston «J «w Canadian Pacific Railway ,, ,i„ i ,,,„l 

... Northern Rail* ,., Montreal, and thenc. to Swans, 
nV l,Ich P° rt the ( ' R^ning Work* i tuatcd 

''":."" ,";"'' ul1 "- 1 s ^ "' "tun .,i al equal parts 

N "' kl1 S " l P^' d « ■'"■ Co PPe> Sulphide, and , small percent I Iron 

f ; H " u ' 1 l,v "' , Process known as the Mond Nickel, m Nirkel 
i arbonj I. proei ss, 

' "- I '" ls hased on tin cUaoovrn made in 188a b\ Mond 

1 " , - ,: ' ^"" «*■ l r » 749 thai farh divided metallic Niekci 

" ,jl * " ordinarj temperatun with Carbon- vide to form 

( " l;i,i: ' '"'"i N»ckd Carbonyl which lias th. properh | 

decomposing into its comp m parts a1 h temperatur. ol 150 i . ■ I .so | 

'" l" 1 I' :| " "" R «e1j divided crude Nick. I I i tl att. throe 

operations an necessary 

1 Tl " '" '"'■ h«s '■• b. conv. rtcd into a mixtur. ol Xickel and 
Coppej Oxide This is done by submitting th< finely-ground 
matt, to :in oxidizing calcination. 

"'' l,l,lk "' 1l " Coppei prescnl in the matt, is re ved In 

treating th. oxides with dilute sulphuric acid al h temperaturi 
ol 80 C. 

:i - T,IC ,| "" 1 l "" Ktracted matt, is reduced to th( metallic 

statl '" m eans ol water gas al h tempcratun of a il 

350 t. 

Tl " fin ely divided crude Nickel obtained is now ready for the 
treatment with Carbon-monoxide. This opi ration 

*■ »s carried out in an apparatus called a V'olatilizer. In this 
Volatilize! the metaJ powder is spread oul over a largt 

surfaa to enable th Carbon-monoxide to eon i timate 

contact with the Nickd. \ continuous Ron ol I ari - 

noxide through the V'olatilizer is kepi up bj means ol a 

circulating blower. The Nickel Carl yl is verj volatile and 

is therefon carried oul ol the Volatilize! bj th gas stream 

To recover tl,. Nickel, the gas mixture fr tin Volatilize) 

is passed through an apparatus called a Decomposer. This 
apparatus is heated bo a temperature (180 t.. 200 t>. .,i 



5 



which the Nickel Carbonyl is decomposed into metallic 

Nickel and Carbon-m xidi Th. Carbon-monoxide passes 

"" '" ""• Volatilizei and takes up a fresh lot .»f Nickel, etc 
,-1 "' Nickel i- deposited on Nickel shot contained in tl 

Decomposer. Tins shot is kept in contin s motion to 

Pfevenl the newly-deposited Nickd from baking the whole 
mass together. When the shol has grown to a certain size 
is removed from the Decomposer and replaced bj a smallei 
size Nickel shot. As everj speck ol Nickel dust in the 
Decomposer is nickel-plated and gradual!] grows to the size 
"' standard shot, no new Nickel shot need be introdtie 
after the process has ■■■ Keen started. 




(8 



M< KM I. Kl I l\|\.. WORKS 
N " I I-s'-im H"i -i SHOWING An BlOWl R 



REFINING WORKS continued 

From ili«' Volatiluer h certain amount ol residue is discharged, 
consisting "f uncxtracted Copper and Nickel and all the impurities 
contained in th< original matte. This residui is rc-meltcd i" remov* 
the impurities as much as possible and re-treated like the Fresh matte. 

The Nickel produced l>\ this process is of the highest puritj 
(09*8 to 09*9 per rent. \.i ami free from Cobalt, as the latter does 
nol form n volatile Carbonyl under the conditions in which the process 
i- carried out. 




\l< K ll \<\ FINING WORKS 
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Large quantities ol coaJ arc required for this process, and full 
advantage is takm ol the situation <>f the Refining Works, which are 
ui the midst *»r the Welsh Anthraeiti and Steam Coalfields It is 
therefore possible tor the Works to l» supplied, a! ■ verj low coat, 
with the coal which the process requires For power, steam, and gas. 

Tin products made in the process are : 

1, Sulphate «»f Copper. 

2. Nickel 

;\, Nickel Salts. 

COPPER SULPHATE 

Copper Sulphate (also known as Blue Vitriol, or Blue Stone), 
of 5)9 loo" , purity, is manufactured by the Company in very large 
quantities. 

It is used in agricultural, dyeing, and other industries, the 
principal consumption being tor agricultural purposes in the * inc- 
growing countries, as n prevention against diseases of the vine, such 
as mildew, phylloxera, etc. 

It is also iise<l Tin' spraying potatoes, peas, beans, etc., and fruil 

lues, as ;i preventative against I he eoniiinni diseases to which Hicm 

plants mihI trees are subject. It is also in great demand for wheal 

dressing, and takes an important place among weed-killers ; and 
again, it is well known as ;i sheep dip. 

It is recognised that spraying with Sulphate ..l Copper is the 

Onl) preventative against these discuses, and great efforts iia\e heMi 

made b) tin agricultural departments to impress upon growers th< 
advantages ol spraying, and in some countries the spraying "l plants 
has been made compulsorj 

Coppei Sulphati is largely exported From Swansea to Italy, 
France, Algiers, Spain, Portugal, Roumania, Switzerland, Russia, and 
ot her -\ in« -growing counl rics, 

NICKEL SALTS 

Nickel Sulphate and Nickel Ammonium Sulphate, of liiyji purity, 
IK manufactured by the Company These products are largeh used 

in the nickel plating industry, both at home and nhroad. 

Nuke! Sulphate is also used tor catalysing purposes, which industry 
li.is been developed on a large scale during the last four years, and 
h> tin introduction of this process many fats and oils, previously 
unusable, have been made available for the soap, margarine, and 

\ .-moils , ,1 |m-i nidiisl i ies. 
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THE USES OF NICKEL 



A General Survey 
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IK uses of Nickel arc so many and so diverse* and arc 

extending so rapid!) . as to be almost innumerable. ^ hilst 

tin importance o! pure Nickel is contimiall) increasing! its 

chief utility lies in thi production of alio) v and particularly of 

Nickel Steel, in which at tin present time, tin greater pari of the 

Nickel refined is employed. 

The alloy of Nickel and Iron is no novelty, since practically all 
native Iron, oi terrestrial and meteoric origin, contains Nickel. Moreovei 
as far back as 1822, experiments were made by Faradaj in alloying 
Nickel and Iron, since which time improvements in the process have 
I.. . n made continual!) 

By reason <>f the war, Nickel has Keen brought \< rj prominently 
before the notice ot the public, for without Nickel no modern war 
can be carried on, anil no modern battleship built. Indeed, that for 
certain purposes Nickel is essential, no nion conclusive evidence can 
well be required than thai afforded bj the proportu match largi- 

; mt of tonnage reserved for Nickel in the cargoes «»f the submarines 

" Deutschland ' and Bremen when undertaking their perilous 
voyages between German) and the United States in the latter pari 
..I 1910. 

Nickel being indispensable in numerous branches ol modern steel 
manufacture, the importance ol the metal is self-evident. Steel to 
which a small proportion ol Nickel has been added is considcrabl) 
altered in character, tins improvement «>i its qualities rendering il 

particularly well adapted for istrucl al xv.uk -if man) kinds. 

For this reason, Nickel Steel is now ven extensively employed in 
bridgi building, in the manufacture of naval and militan armaments, 
and for motor building, and mail) similar industries. 

The remarkable properties Nickel which approaches tin 

precious metals in it- powers -'I chemical resistance while far exceeding 
them in hardness and toughness have ol late years led to its 
employment in the manufacture of high-class cooking utensils and 

hen-ware, and in an ever-increasing degree Tor cookers, dishes, 
forks and spoons, coffee-pots, teapots table-jugs, basins, baths, 
crucibles, stills, Bind hollow-ware <>i even description used throughout 
the technical arts. 



Being nol only sanitary and eas\ to clean, but taking a high 
polish, difficult to discern from that of silver, and retaining this with 
il.. expenditure of verj little labour, Nickel is an ideal metal Foi 
cooking utensils, as anyone will disemn on walking through the 
kitchens of ■• great American railwaj express. Naturally, therefor 
Nickel is in increasing demand in the hotel world, as evidenced i>\ 
Mich beautiful and glittering kitchens as. for instance, those of the 
Cur/on Hotel, or th< famous White star Liner, 'Olympic." 

It is or interest to add thai military field kitchens employing Nickel 
utensils are so perfectly designed that moil for -'•;<> men can. it is stated, 
be prepared in the course ol a lew hours, even when on the march. 

Owing to the facl that Nickel is malleable, ductih and hard 
and thai it takes a high polish, and possesses great powers of 
resistance to atmospheric oxidation, it is in meat request for the 

electro-plating <<l small articles made of iron, steel ami other metals. 

to prevent them from rusting, and in the manufacture of rifle bullets, 
upon which a layer <»! Nickel is deposited which enters upon them 
a hard, clean surface that will not l.»ul the barrel. For the Rami 
reason, a considerable amount of Nickel, in the form of Nickd-Silvei 
ami Electro-plate, is used in the manufacture ol table-ware ornamental 
articles, wire, medals, and coins. 

Nickel, in a very finely-divided state, and in the form of Nickel S;i!ts. 
is employed in the hardening <•! oils and fats. By tin action of hydrogen 
in the presence of finely-divided Nickel, liquid oils, such as fish oil, linseed 
oil. olive oil, etc., can be 'hardened 1 into solid fata suitable as basis 

mat. -rials in the mamilacltne ol candles, so.-ip and Certain foodstuffe 

For these purposes it is essential that the Nickel l>< very pure. 

Nickel is large!} imported into European countries in the forms 
ol Nickel ore. Nickel matte ami Xiekel oxid< It is also imported 
and exported in such forms as sheets, plates, strips, cubes, bars, rods. 
woes, tubes, pipes, ingots, pellets, etc 

Canada is the country where a large percentage <>! Nickel ore is found, 
and an extremely important industrj has been built up in the Sudbur) 
district of Ontario, where the Nickel-Copper mines arc situated, That 
British capital and enterprise have taken a large share in developing tins 
industn will be apparent from the particulars embodied in this volume. 
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Growth of the Sudbury Nickel Industry 
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The abov. table shows thai then has heen a steady increase ... the production of Nickel during 

"" l: ' s ' l,f "'" > r:,,s - Tl " veaK »*» IMO ■»""■ bb increase of 78-6 per eent. over the , Kng 

four years: 1911 L915 shows an inoreas. ova 1906 1910 of 101-fl per eent M and the increas. ol I 

over 1915 was is per cent. This rapid development is dearl) the re&ull ol an increasing demand 

a fact which in further illustrated by consideration of some ol tl any uses to which Nickel is put. 

A survey ..I these is contained in the following pages 
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Nickel Metal 
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Till, demand tor Nickel is «> great, and is so eontinuouslj 
increasing thai il is nol too much to sa) that the consumption 
ol Nickel is more directlj dependenl upon the available 
supply than thai ->f an) ■ ■! the other useful metals, 

The. opening ol the now famous Nickel mines of the budburj 
region ol Ontario, where the Brsl importanl Nickel mining operations 
took place in 1886, brought about a radical and welcome change in 
the Nickel industry. The Nickel matte rrom the Sudbury region can 
normally be delivered in N< » York within four days, and in European 
markets within ■ fortnight, as compared with aboul two months 
consumed in transporting the earlier-known South Pacific ores from 



the French mines on the N< m Caledonia Islands. The natural 
corrollarj ol this rad was thai former prices have been verj greatlj 

° W Nickel has physical properties similar to those of Iron and 
CoDuer It alius with both these metals ... practically all proportions. 
I, is harder than either ol them, is magnetic has :. givy.sh-wh.tr 
col,,,,,, t,k.s a tine- polish, and may be rolled easilj into thin sheets 
or plates, or drawn into wire. It has, moreover, the useful properties 

of be ..appreciably affected b) either atmospheric action ... salt 

water. Nickel is not difficult to cast, and bars ol east Nickel an 
compacl and t..ii«h after hanimiTing or rolling. 



Nickel Steel 



FOR ., considerable time past, scientific research has been cnergeticallj 
and consistently directed upon the art «>f uniting elements in 
such propor is that thej may be nion serviceable than in 

their pure state. \s a natural consequence, ol the making and 
experimenting with alloys there has been no end, and amongst them 
It has been established thai Nickel will alio) with most ol the useful 
metals, and that the addition »i Nickel generall) confers upon the 
union the qualities ol hardness, toughness and ductility. It will, 
however, '»■ generall) coneeded that <•! all the numerous alloys with 
which scientific research has been concerned during recenl years, il.< 

..n. which shows the greatest rang, ol adaptal and lias mel with 

il.. largest measure <>i approval, .s Xicktl Steel. 

Nickel Steel was firsl introduced t(. public notice by Mr James 
Riley, >>i thi Steel Works <>i Scotland, in Ins paper, Uloys "f 
Nickel and Steel." read befon the Iron and Steel Institute in 1880. 
Its field "f usefulness lias been rapidly enlarged, until, al the presenl 
dav, the as,- of Nickel Steel is thorough!) recognised, and .s ..I 

world-it ide cxt< n1 

Nickel Steel containing from 21% to 3j ol Xickel has certain 

.,1 its properties a|r;ill\ impn .\ < O*. so lli;it toi MKIIlV purposes it Is 

replacing ordinary structural Steel. The chic! characteristic which 
distinguishes Nickel Steel as compared with simple Steel is its high 
elastic strength 

On low Carbon Steels not annealed, the addition ol each l pel 
cent. <>i Nickel up i<> 5 ",, causes approximately an increase <<( 5,000 lbs. 
■ it tii< elastic limit and i.ooo lbs, in the ultirnat strength. The 
influence ol Nickel on the elastic limit and ultimati strength increases 



wi th the percentage ol Carbon present, high Carbon Steels showing 
a ^ater gain than low Carbon Steels. The addition of Nickel to 
Steel raises the proportion or elastic limit to ultimate strength and 
adds to the ductilit) ol the Steel. Tins effect ol Nickel upon the 
clastic limit accounts for the increased working capacitj of Nickel Steel 

over Carl Steel and its increased resistance to molecular fatigue. 

Th. following table, which shows a comparison <■[ Carbon and 
Nickel structural Steels, gives some idea as to its superiority: 

Milium M. .I. 



Pi rcentage of Carbon 
Percentage <>i Nickel 
Elastic limit (lbs. per sip in.). 
Ultimate tensile strength (lbs. 

per sq. in.) ■- 
Modulus of elasticity 
Safe working stress in tension 

(ll.s. per sq. in.) 



Medium 
t iiUon Stci-I 

0-20 


80,000 (Mm.) 

80,000 (Min.) 
29,000,000 



Mi-dium 
Nickel Steel 

0-88 

8-50 

60,000 (Mm.) 

105,000 I Mm.) 
80,000,000 

( i f 16,000 28,000 

It rnay be explained thai the " Modulus <>t Elasticity," or 

Co-efficient of Elasticity," as it is sometimes called, is the constant, 

indicating the relation between the amount of physical clfed and 

that of the force producing it. The term, therefore, expresses the 

relation between the i >unt ol extension, or compression, of a 

material, and the load required to produce that extension or compression. 
Tins may be referred to. in passing, owing to a little prejudice 
still existing in the minds «»l some engineers against NVkel Steel, 
..i, the supposed grounds that the modulus of elasticity is lower for 
Nickel Steel than for Carbon Steel. 
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» i.!'''', 1 ;:: 1 ';: 1 ;:,,:;;;:, * »*■ ^ * ,..., 

°l ■"■ u and hea\ j 

ordnanci . n here its gn al 

strength and toughness 

has piw i d ol special 

Vl1 '" it has been used 

ll " engines and propdlei 

shafts for a numb i ol 

years and has proved so 

much superior to othei 
stwh thai n is now 
considered unrivalled foi 
such purposes. On a< 

ount ol the increase in 
strength or decreasi in 
n < ight, it has been used 
fa crank pins, lighl forged 
engine rrames, bolts foi 
extreme hydraulic pres 
sun . hydraulic form d 
cylinders, and railway 
axles; and rrom its 
peculiar resistant tu 
fatigut under vibration, 
11 is employed ven 
successful.} foi piston 

rods in steam engine* 

and ill ills. 

The value ol Kicki I 
Steel for armour plat< s, 




11 M WH M I W BK1DG1 \l \\ YORK l in 

"" " ,M ":;; ?™s™» ■*» - **«.. , ■*„,.,, 

" , "'"" '" " »««' -'" Ml >>>- U>VA»TAGEO US n EMPLOYED 



' .^Penetration; ^1^32^ CL^d/ftE 



' '" x conned ion ti mm k.. .. 

''"'.I for th, B„,ish y Go V eS, """"" 

'" -" ■'' x;iImi ol Nickel m, i , 

«h.pbuudin fi .,,., , ^Lu [;; ; nn ^'" ' - ^ 

interest t,, „;,i, ,|„ ^ews _J ( ..." " '«. therefon ol 

01 " we ll-known au1 -ity, _,, 

tw «*3 years ago, based 
"I""' the resull ol 
practical) icpeximcntsand 
personal experienci . 

In Hi. course ol a 
scientific paper, Vickel 
s *eel as an Improved 
M;| ' 1 rial in, Boiiei SheJI 
Plates, Forgings, and 
Other Purposes read at 
tin Thirty-eighth Session 
°l the Institution ol 
N ival Architects, on April 
9th, 1897, the author Sh 

N illiamBeardniore.Chaii 
111111 "I Messrs. William 

l; " il " >v Compan) 

Limited, the well-known 
Engineers ami Ordnano 
Manufacturers, g»v< ex 
prcssion t.. Ins opinion 
is Follows 

In the histon ol 

• 

iron iind steel tin. ■ , 
have been m.-m\ alloj s 
which, on their first 
introduction, gave pro- 
mise ol peal useful- 
ness; hut a more 

1 rtended acquaintance 



"l 



»s 



, . . ' -" "<i« .i .lri|li;iiniii|ll'(' 

td to disappomtment Quite the reverse, I ever, has if been with 

that alios to which I now desire to direct vour attent 

. ,, " k ' l | s '"' *•**■ ,,v ,l "- time, won its spurs, and proved 
itaeU worthy ol the confidence placed in n by those ... whom its 
remarkable qualities are besl known. 
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ran be worked h ill i am >f if rial 

a metal which in shipbuilding h ill 



Tlu 
reliabU . 

Wc require b metal which 
care on th< pari of the artisan 

enable us t.t reduc< tlu scantlings, take from the weight ol i lu 
boilers, add t<. the strength and reliableness ol the propeller shafts: 
a metal which will givi th< same results to-day and to-morrow, in 
i inn. i or Peru. 

Nickel Steel .... fulfils these conditions, and is, in m> 
opinion, a most suitable material with which i<> meel Hie demands 
for a metal strongei than steel 

If we admit thai the strength ol steel is its elastic limit, it 
will not be difficult to make ou1 a verj good cast foi Nickel Steel, 
:is it ]s here thai this alloy shows its most striki liaracteristic. 

In Nickel Steel ol "26 per cent, carbon, wc have n metal wl 
clastic limit is equal to tht ultimaU strength of ordinary Carbon Steel, 
Mild Nickel Sted gives all the properties ol high Carbon Steel without 
tin- treacherous brittleness s.. painfully evident in tlu latter. 

^ s b material for tyres and axles, Nickel Steel has mam eh s 

• >n our attention* Indeed, I am of opinion thai there is u wide 
field for its use in tins direction 

A very striking feature ol Nickel Steel is that h crack appearing 
in it will nol develop, as in Carbon Steel 

\s you will si,- from specimens broken under the hammer, tin 
appearance ol the fractures is ven different, In tin cast nf tin 
Carbon Steel it is crystalline, but in tin Nickel it is fibwn*, and 
shows clearly the feature I wish to emphasize, namely, that Niekri 
• s, "-i tears gradually, while Carbon Steel, one* cracked, breaks short. 
Speaking a few years ago on the metal of the future, Mi Kdteon, 
the greal electrician, said, Nickel Steel is the coming thing ; steel 
will crack, Nickel Steel you cannot crack. 1 

It seems to me, after numerous trials with the same ivniiIk. 
ti^t wc have here a fad of immense importance, and nu< which 
marine engineers would do well ta beai in mind. 

There are many other points connected with Nickel Steel 

which I should liked to have touched bul 

perhaps, has been said to show thai Nickel Steel fulflls h 

satisfactory ma tlu conditions required >l ; , material for ship- 

building and engineering purposes in an age not characterised h\ 
the modest) ol its demands. 1 

Wc maj supplement the foregoing remarks bj the following 
interesting table, from which it will be seen that tin yield Poinl of 



on 
< UOllgll. 
a niosl 



Nickel Steel ol D228 grade i^ about equal to the ultimate tensile ol 
ordinary Steel 

COMPARISON OF YIELD POINTS Wl) BREAKING STRAIN 

OF NICKEL AND CARBON STEELS. 
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In view ol the many importanl advantages ol Nickel Steel 
succinctly outlined, it is natural to find ah increasing demand i tr 
I his materia] in the building <>!' bridges 

Nickel Steel has been employed in the rebuilding <>f the Quebec 
Bridge, which collapsed so disastrous!) u few years ngo. The sam< 
material has ;ils,. ( ntcred largeh into thi construction of the 
Manhattan Bridge, New York. 

\ novel fcaturi ol the Manhattan Bridge is the use of Nickel 
Steel in the upper ami lower truss cords, which arc subjected t<> a 
working stn ss ol 10,000 lbs, pei sq. in-., and notwithstanding the 
higher cost .»i the Nickel Steel, the saving is such as t<« make tin 
trusses actually cheaper than ii they were built entirel) of ordinarj 
struct ural Steel 

The weight <>i Steel in the superstructure from anchorage to 
anchorage, exclusivi ol the cables, is 10,500 tons < >l Carbon Sted and 
K.000 tons ol Nick I Steel, The weight of th< cables is 8,800 tons, 
and the total weight <»i Steel in the whole bridge, including nnchoi 
chains, cables, towers and sus| led span is 12,000 tons. 
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THKI I REMARKABLE LARGE CALIBRE 

ARMOUR-PIERCING PROJECTILES 



PROJECTILES MADE FROM NICKEL STEEL 
Manufactured l>\ Hadfield, Ltd., Sheffield 



MONO NICKEL USED FOR NICKEL STEEL 

LEFT-HAND PROJECTILE. 

This Armour-Piercing Projectile is «>l 12 in, calibre, and unuLs 
860 lbs Equipped with its patent cap, it was fired against ;i 12 in- 
Hard-Faced Plate, at a vclocitj >>\ less than 1,700 it. per 

sec 1 equivalent t.> a rann, ..i aU.itt t»] miles. The Projects 

perforated the I2in. Plate, the Skin Plate, Backing and Target, 

*«d was recovered, unbroken, at a distance ol n than 2 mil* 

Ih \ i »nd tin tareet. 

( KXTRE PROJECTILE. 

Hiis Projcctih is a Mm. shell <>i largi bursting capacity, 
shown, Hftcr perforating, unbroken* a 6 in. Hard-Faced Plate ol 
'"" o\ the latest types Fired ;it the lov velocitj ol L, 120 ft. 
pei second, it passed through the Plate, Backing 24ft ol sand- 
butt, and was recovered, unbroken, about ;■ quarter-of-a mil< 
to yond i he bul i 

RIGHT I! V\D PROJE4 III l 

T'"s Projectile is a 1 1 j n , Armour-Piercing i apped Shot. 
I''"" 1 ;i1 ' velocit) of 1,497ft per second, it nol onlj perforated. 
unbroken, u IS in. Hard-Faced Plat, but also passed through no 
less ,,|:| " 20 A ol sand-butt. This extraordinarj performano nl 
an extreme!) low velocity, is equivalent tothi perforating, unbroken, 
" ! ■■ I2in. Plate, bj this remarkable Projectile, fixed from n jun 
.it :i panffi ol T 1 miles, 
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At.lUvvr man) countries have adopted Nickel cm 
N " k ' 1 ;|II " V &» the manufacture of small 
currency for the reason that Nickel is the one 

,m " : ' 1 whlch ' >'«*«•'> fulftk all the requirements ol 

Midi cum im\ 

rhesubjed ol coinage is ol .,,,,, importance and 

ofspeaalintei-esl at the present time, when the introduc- 

!""' ."' '"" '""" coinage throughout the British 

Kmpire is contemplated. 

The Dominions Royal Commission urges the 
'"^auction. At the earliest practicable date, of a new 

* na " n «°«« system of coinage for circulation throughout 
the British Empire, 

„ n "' Report, recentlj issued, emphasizes the (.-i.-i 

"'•" •' considerable bod) of serious opi „ in the 

various British Dominions is in hvour «.f such , ,,„„>,• 
«> regard to which the Commissioners state: 

u ' lllVl studied the discussion on the subject «»f 
currency and age laws at the Imperial Con- 
ference of 1911, and have also heard evidence from 
,,,r representatives ol the Decimal Association 
and witnesses in the Dominions as to the desirability 
of introducing metrical weights and a new style ol 
coinage based on the decimal system. 
The general advantages of these systems are 
recognised ; the complications of the present 



Nickel Coinage 



.ro m lb. Mond NteW Company. coHccon o. Nfcfctl Co.n. ., , ne World 

arraogeinente, both in the United Kingdom and in 
several ol the Dominions, are such that verv rev 

would undertake to defend thei riciples 

We aw ol opinion that the fcermination ol the wai 
"ill bring with if an unequalled opportunity toi 
securing tins much-needed reform, and we recom- 
mend that Vour Majesty's Government and the 
Uwernments of the oversea Dominions should 
||"" co-operate to establish throughout the 
British Empire a uniform coinage based on tin 
decimal system.— (Final Report of the Royal 
Commission on the Natural Resources Trad* and 
Legislation ol Certain Portions uf His Maiestv's 
Dominions. Cd. 8462 1917, p. 158, pais :u 
and 718.) 

Such a ref brm as is implied in this official report is one 
which has been long overdue, and the multitudinous 
advantages which would inevitably proceed from its 
introduction are of such a nature as ultimately to out- 
weigh entirely any disadvantages arising in the earl) 

period of its inception. Coinage on the decimal basis 

has been ... use for some time past in vai s parts ol the 

British Empire, indudirjgCanada, Newfoundland, Egypt, 
the Straits Settlements, and adjacent possessions, ( ej Ion, 
British East Africa and Uganda, and man.) othei oi our 
smaller possessions. 
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TOKEN CURRENCY OR SUBSIDIARY COINAGE 

A w ry large [>orl ol nil the existing monetan 

systems of th( world ncccssnril} takes th< familiar form ol 
token eurrencj (i . subsidiary coinage, oi represcntativi 
""•"• ) ■ th< value --I which is fixed bj law .-it .. conv< n- 
tional rate considerably in excess ol its intrinsic value. 

I redil currencies ol conventional vnhn nn full) 
justified bj pracl ical eons ide ml ions. 

If the nominal value of token coins w |iiul to thcii 

intrinsic value, H would necessitate the i luction ol 

inconveniently small coins, easily lost, incapable ol with- 
standing wear, and thcrcfon ol rapid depreciation. \ 
prohibitive loss of interest on cost priei would, therefore. 

■ ,ut aticall) result. On tin otln i hand, should ti.. 

intrinsic value exceed the innl value, circumstanci 

might conceivably aris< such as erase* ol .. commercial 
• ,| financial nature which would offei h strong intent i\ i 
to withdraw such coins, for purposes ol export oi melting 

down, The nation, and particularly the j . classes 

would Ih placed al :i grave disadvantagi In such 
procedun 

Ilu onlj serious consideration thai can bi urged 
«ains1 ;. eurrencj ul conventional vult* h tin induci 

™ cnt kvh » ch »' "for* to r, t, ,u ,i, lv owing to the 

difference between ita intrinsic und nal values. Then 

■'" however, practical means bj which this disadvantage 
rs reducible to a negligible minimum 

Piwttyi bj selecting b metal Foi token cum n 
which is difficult unci costh to counti rfcif incl 
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Secondly, by utilising an artistic type of coin, 
requiring considerable delicacy and minuteness in 
i'Xecu1 ion. 

The manufacture of authentic coins of this character 
ik. « ssitates the cmploj menl <>i such complex and perfeel 
machinery involving so large a capital outlay, and planl 

• »i such considerable dimensions, as to preclude, on 
practical grounds, the illicit manufacture of the coins, and 
■'' ,l,r s '" m * ,m " to involvi attempts in this direction in 
difficult h s and risks out of all proportion to the profits 
n ising therefrom. 

SELECTION OF SUITABLE METAL 

Practical utilit) being the prime desideratum of credit 
■iHTcncj il isneccssarj thai the metaU or alloy, adopted 
l " 1 "" manufacture ol subsidiary coinage should be 

* ,cctwl ,,n '" ,i " standpoint ol all-round usefulness rather 
t|, ' ,n ,,li ' , ol intrinsic value. In order to me. I adequate]} 
Hie demands to Im- made „,„„, , r . t |,r metal .....si comply 
Ul "' H"' Following major requirements 

'I musi be compnmtivcl) inexpensive, and yet of 
pleasing appearance, and .1 musi resis! oxidation as 
" , " rh "? posnibli it musi be easy to melt, roll, blank 
' ,hI ; ,n1, »' musi Ih sensitive to the impression ol 
the die, durable in use. and difficult to counterfeit 

Formerly Coppei orBrona were most Frequently used 
fa subsidtarj coinageoflow value in nearly all countries. 
"I" > an cheap .....I easj to work, but verv liable to 
nxidixnl ion .n»\ .,,, t,„, HO fj 
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Nickel Silver. This alio) «,l Kick, l (,, |1(MI ,,,., 

V""' ! ,as , " ,h ,l ^" 1 foi e s in var s States ol South 

A,llrlh - 1 V" -'Ii bettei than Coppei and Brona 

" V "[ L "; ' " llN ""' - i loses its bright appear, 

N " kl ' >llv " with an addil i pur. Silv. r, •» 

tried l,v i|„ Swiss Government, bu1 the coin* madi ,,i 
" lls *"°3 ■•'•■"' becam. yellowish and unsightly, and 
i:i " J has sinee adopted pun Xick. I roi itscoinaj 

S| ' C«ppci coins coated with Silvei hav. been used 

in man) countries, bul the Silv. i coating soon disappeared 
■withe appearand ol thecoins becalm so paltry, and dill 
adhered to them to such a degree, thai mam countries in 
which the} were in use discarded them altogether. 

Aluminium Aluminium coins havi proved h gna\ 
[ailun In l'ju.i the British Governmenl decided to 
introduce subsidiary coinages ol Aluminium for eircul i 
linn in Nigeria, British Bast Africa and Uganda. The 

coins, which were ol small del ia1 s c prised 

I lOth-penm pieces foi Nigeria, and cents and !-<•«-.. ts foi 

British East ifricaand Uganda. In 1907 over] ! mill 

pieces wen coined foi Nigeria, and about 3 millions foi 
British East Ifrica and I r gandn In 1908 over 8 j million 

l" ,,,s "'" " I ror Nigeria, and about :« \ millions foi 

British Bast Africa and Uganda Thi total numb. ■ ol 
these Aluminium coins thus circulated in th< threi 
Protectorates during the two years was 20,836,000 pieces, 
-I :i nominal value ol £10,850. These coinages onlj sur- 
VIV, ' (I twoyears, Even during this short period thecoins 
beeam. very badly corroded and, in general, proved them 
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s,u,s '" '" entinrlj unsuitcd tu .. warm climate. The 
whoh M| lhe* lluminium currencies wen then Fort 
" ,,l,,,,; '"" hj an Ordci ol 1910. and »,-,. replaced u 

x " w ! Brona < v mi the following v« ai 

Similar!) unwitisfactorj results attended the pro] ed 

MMU,,I,S °l PVendi expert* as to th< Kuitabilitj ol 
Uummiuni On .ugust27, UKW,M.Cocheiy.theMinist« 
,,r Innaiici appointed a Commission of scientists undei 
H.« presidencj of M.VoiUe, to enquire into the advantage 
and disadvantage* ol Aluminium as h medium foi 
rm " i Thi * ommission closed its i nquirj in IfMO, 

having arrived ai th< Following conclusions 

Veitlu i pure Aluminium nor an) Form ol Aluminium 
slightl) alloyed pves a superior resistance to shocks 
■'" ,| Wction than thai offered by Silv. i. which resistance 
is insufficient foi small coinage : moreover, none of the 
alloys offers resistance to the prolonged action of the 
usual ehemii al agi nts 

Cupro-Nickel Plus is an alio) ..I Copper and 
N,rk ' 1 - ;,ml '' was inst tried i>\ the I nited States and 
Belgium. Tin grades ol which trial was made varied from 
'•"".. "i < opperand 10' ol Xickel up to 50% ol each oi 
"" twomctak The experiences of the United States and 
Bi Igium.and subsequent!) of Germany and othei countrii s 
ha vi led to Hi. conclusion thai thi Cupro-Xickel alio) 
most near.) Fulfilling the requir- mi ..is of credil currenc) 
,v , "" composed ol :.v\. of Copper and 23% of Nickel 
1 ,,,,lv »nad< from this alloy areol pleasing appearance and 

"" film' cosl ni nmnufactun i.s nol excesstvi Thc\ 

■ 
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offer greal resistance '<► oxidization! and the) ar 
sufficient!] hard to be worked with difficult} and t.. offer 
satisfactory resistance toth< weai and tear ol circulation. 

Whilst Cupro-Nickel i^. admittedly, more costh than 
Copper or Bronze, it has the counterbalancing advantag< 
that coins manufactured from it can be made ol smaller 
size than those ol Copper and Bronze ol equal value. 
Moreover, Cupro-Nickel coins arc not onh difficult to 
counterfeit, but the comparath eh high price ol this alio) 
and the manual -kill and machine-power nccessan to 
work it, combine i«» present such difficulties and dis- 
couragements to illicit coiners that up to the present time 
in . successful counterfeiting operations ol « rious proper 
tions have come to lighl . 

Pure Nickel With view to obtaining 

.-...iiiml-i u li nil wuuld alike be sccuin against thi effortsol 
counterfeiters, and by its nature ensure for itself a long 
period ol circulation, the Swiss Government employed 
pure Nickel in 1KK1 forthemanufactun ol the UO centimes 
piea ■ Tili>- nr« coins rapidl) achii ved success, and Nickel 
currency was introduced l»\ various other countries, 
including Austria-Hungarj . Denmark, France German} 
Italy, Montenegro, Mexico, and others. 

Nick<-| offers an opportunitj i"i the adoption "I -i 
lighter, cleaner and more resistant coinagt than is possible 
from t In- use of Copper or Bronze, and one ol \ i rj superior 
appearance. There is undoubtedly no coin ol l<>w currency- 
value which looks so well. Characterised b) great brilliance 
Nickel tak<s Hi'- impress <>t tin- die with ;i distinctness 
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unapproachable In- an) other metal less costlj than 
Silver. Possessing the essential qualit ies "I hardni ss and 
[inalterability, Nickel coins arc light in weight, -I- not 
oxidize, and offer no dangei of becoming poisonous, 

As regards the possibility of counterfeiting, the hard- 
ness of tlu- metal offers an almost insuperable obstacle t«» 
unauthorised coiners. It requires expensive plant and 
machinery '•» prepan discs of pure Nickel, and the tech- 
nical difficulties are such that it i- in the highest degree 
improbable that an) |>< rson possessing the know ledgi and 
capacil \ nccessan for tin- production <>f puir Nickel coins 
would become counterfeiter. Nickel coins are magnetic, 
whereas Nickel-Coppei coinsare »><>»• The genuineness of 
Nickel - "ins is therefore open to a ready means of testing, 
One "t the principal considerations which induced 
Ital) t<> effect ;i change from Copper-Nickel t<* pure 

Nirkel e 1 1_! * was that a ver} large number of countei 

hit Copper-Nickel coins was found to be in circulation, 
without ii being possible to detect their source. An alloy 
.,i 25° has been legalised in Italy in 1894. Tins was re- 
plat < -I by pure Nickel in 1902, Similarl) . the introduction 
..) NickeM opper coins into Korea, which was commenced 
in 1902, came to a standstill, owing <■> the i:i"t that th< 
country was inundated with spurious coins made in Japan, 

The hardness of pan- Nickel ensures the dural»iht\ ol 
the coinage, So durable, indeed, is this metal that Swiss 
pieces of '-'<> centimes which have been in circulation for 
in. >n- than 80 years show practically no deterioration 
from weal awl tear. 
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""' "''" "' r » in circulation it* h i.., ,., ,,,,!, . 

'""'" lll;l " WM formerlj under* I. This quest « 

'l'"'" 1 '" '" ■ Meroorand appended to the tnnual 

yi'"'-' ol the Deputj Master and Control! 

KoywMint, I Ion. (Portj i.m, Report. 191 i. p. -, i 

• rhegood wearing qualities ul i opper-Xick. I alio 

**y ,l,,s :ml1 t> ■«• no doubt t„ i„ attributed 

, " tl " fac < thai the) form i g, nous solid solutions 

I pun Metal, tuch at nickel, offer* -nil ,, ,„, 

I* chemical attack, Then is little ,1 .i thai tin 

rapid loss of weight of a new coin is due to abrasion bul 
when Hi. rough edges have been removed in tin vaunt 

of the Rrsl i,„ months ol eirculal il is well known 

thai a change in the c ition takes placi and chemical 

■"' """' /"'"'' '" '■• '" tht first importune, ,„ th, 

succeeding yeai 

The cos! ol the metal foi making th< blanks, and of 
striking the coins i» slightl} mon roi Nickel than I 

{ "Pro-Nickel, bul the advantages ol using , Nickel «, 

hi tooffsel the difference in initial expense. Purthen 

"" enhanced lih .,! pure Nickel 5 is equivalent to 

valuable reduction in th. pri ,,.i ., „ , :1 | Bnd lK 

manufacture inl inagi 

Mother importanl advantagi <>l Nickel Curreno is 

the steadiness in th a of the metal, whereas the p'ric. 

"' Copper has, during the past thirtj years, been subject 

to continual fluctuat s. Owing to the rise in the price ol 

( "l'l" '■ ( "I'l" r coins have simph disappeared from tradi 
in some countries, such, for instance, ;.s Persia, Turko 
and China. 



11 "'" '" »pparwu rrum th, considerations revii wed 

' "" *»hsrit"l i pure Nickel .,, place ol Cupro 

krl : ""' Bron * for purposes ol subsiding eoiru 5fl 

I""-"""' stc P«' «' beneficial and so practical , ,„i,„, 

r,m ! ;ix '• 'end) look to the Futon to transform 

■"rticipntio i" .hi aee plished fad 

WORLDS NICKEL CURRENCY 

Tin lirsl legal enactmenl in regard to Nickel I oinai 
i> that of Switzerland. 7 May, 1850. and the Swiss Govern- 

1 ur " tin first tousecoinsoi pure Nickel, which as 

**"**« the) issued „, 1881. Th< use ol Nickel foi coins 
»PP«'«rs how. ver, to have been first suggested in the 
1 " ll " 1 states and undi r an let ol 21 February, is:,: 

Vickel Bran* coins wen issued in that countrj c rur- 

" " ,u w »tli those ol Copper. These coins were Nickel 
Bran* cents, containing 12°., ol Nickel and 88% ol 

Copper l'l imber issued is unknown. The) ained 

"> eirculi n seven years. It ma) be added thai Nickel 

u: ' ■ " Rularl) usi -I in Belgium in 1861, when coins ol 20, 
i" and 5 centimes were issued in the alloyed metal. The 
•*'«• "fheial figures lor the Nickel and Nickel-Bronze 
'"'"•'-"" '•' tin world are those down to thi end 
ol 1912 

Tlu numb r ol pun Nickel coins issued i«> the close ol 
1812 exceeded S09.000.000, of which about 18,250,000 
Italian •_':> centi mum pieces were withdrawn al th< end ol 

thai year, tin number ol pure Nicki I c s in circulation 

nl the i nil of 1012 (wing S95.920.085, 
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< m the i< >t;t i issm s. T'.» ■ t |m i i ■( lit, forms the sole Nick* I 
currency in three States (62' , being in lustria-Hungai 
:md 16*9 per cent, used in conjunction with Nickcl-Brontt , 

The issues of Nickel-Bronzi coinages throughout the 
world to tin cndol 1012 exceeded 1,543,000.000, of which 
about 107,000,000 had I" - n withdrawn in Belgium, 
1 ■■ rnuuiy. Itah and Korea, The balance in circulation ;ii 
the end ol that year was M36.851.848 (,/,/. Forty- 
rourth Annua] Report ol the Mint, 1918, pp. 90-91), 

In Austria-Hungary, where progress in the working 
• •I Nickel was niadi at an early date, this metal in the pure 
state lias been coined and issued regular!} since 1892. 

In France, pun Nickel was adopted, toi 25 centimes 
only, in 1908 Ten years later, how ver. a law, sign* don 
August :.. 1013, provided for Hie withdrawal ol the» 
coins and ol the Bronze currency, and foi grndualh 
replacing them during the ensuing ten years, will, tin 
following coins, all *>\ pun Nieki I : 



l»« nominal it n 

23 ( ml mi. > 
in 
5 



Millions ill Pn 



120 
300 

loo 

Total 820 



Deducting 25 centime pit cm to be u ithdrawn, to tin 
numb i -.1 to million, the total in w issue ol Fn neh coins 
«»l pure Nickel will be, upon completion, 780,000,000, 
A ttvi n i ol lul 10, I :»l i. dctcrniiin d the design ..i the 
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S'iekel coins conformably to the models executed 
bj M. Lindaui i 

In Germany between 1878 and 1910 Nickel coins had 
in « nissuedtothevalurof about I20miUionmarks,inclush - 
ol withdrawals to the value ol about 21 million marks. 

In the British Empire, the flrsl Nickel coinage was thai 
i<>i Jamaica, in 1889, comprising pence, half-pence and 
farthings of 20% Nickel and 80% I oppei alloy d Up to 
the end ol 1006 Jamaica remained the only Colon) em- 
ploying Nickel currency, about 8 million pieces having 
been struck up to that time. The rapid increase in 
popularity which Nickel coinage has achieved during 
recent years is i ■ idenl from tin l.-iri thai ;.i tin i nd ol 
1010 about 166 million Nickel-Bron& coins had been 
issued within the Rmpire, whilst onlj two years later at 
Hie close ol 1912, the number liatl risen (<< more than 326 
millions. Then on during tin six years, L90G 1912, an 
addition ->f 318 millions had been made to tin Nickel- 
Bronze coinage in British Dependencies. 

The following are official figures relating to the i bei 

1,1 Nickel alloj coins struck in the Royal Mint rrom 1901 

'" I nclusivi . for West Africa, Rasl Africa and 

Uganda, < - j Inn and British Honduras ; 
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1,862,8 18 pieces. 
12,817 152 .. 
33,670,000 
is. 7 I 1,509 
1.1,215, I'M 
38,258,000 
16,305,600 
3K,597\600 
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Mam of the pica s w» re struck und« i contnu I ... yi 

"■""V** to 1910. The use ol Xickcl in cm i hu 

thus bet n «•! special intcn Nt !.. the Mint. 

n " following l»i shows th< ol the introducti I 

[wire Xickcl coinap into ti.. countries mentioned 
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Mexico. 
N < i bia. 

""" widespread is the u» ol Xickcl and Xickcl alien 

For M,l;l11 eun> ' n ,l " •*' sera i» u„ following l.xi u| 

'"tries which havi adopts «l Xickel coinagi . 
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Chili issued Xickel coins in ix:.->. and Peni nx 

ft' least threi .« >_ namely, in 1**:; 1879 .,, 

Trading Tok< ns made of Xii k. i 

been issued privately by comm :IS f.. r 

"i certain countries, su< ... 

(Dutch Wesl Indies), and in tH I r 

|,|in Nickel c > may I g , folio* s ri j. 

to tii.ii equivalents in English vain. 

AiiKtria-Hungai D DbhH 
Mexico 

luatria-Hungarj II .N , - ,| 

1 ! in ■ G mi\ . ludj 
X uir. 
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SIZE AND DESIGN AS SAFEGUARDS. 

There arc two major considerations which govern the dimensions 
..! subsidiary currenc) or low value The firs! is the ratio between 
diameter and thickness on tin- one hand, ami the si»c, weight and 
conventional value on the other hand. The yrun<i is the relation 
between tin coins in question ami other coins •»» the same monetary 
system. The lower limit in size is governed by convenience. Coins thai 
arc- easilj tosl o\ that arc- picked up with difficult] arc unsuitable 
'" N|/( n " th« grounds the British three-penny piece and the 



American gold dollar air nol widel) approved --t bj numismatists. 

So far as concerns Nickel coinage, a lower limit of lfl mm. and an 
upper limit of 22 mm. have proved to In- convenienl dimensions. 

As an instance- of the economy effected by tin- use of Nickel 
coins, it iiui\ he pointed out that in the coinage >>\ the British 
Isles alone, if Nickel were substituted lor Bronze, in accordance with 
the recommendations of the Decimal Association, a profil ol ovei 
half-a-million sterling would be made annually bj the Chancellor ol thi 
Exchequer. 
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MAP OF THE WORLD 
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COUNTRIES USING NICKEL COINAGE 
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I SES OI- NICKEL continued 



Nickel Utensils 



BRIEF " ■ has la en madi un .1 previous pagi to tin 
that Nickel possesses chemical powers "l rcsistanci nol grcatl) 

inferioi to those ol thi prec - metals themselves, whilst it 

|N great!) siiperioi to them in poinl ol hardness and toughness 
During recent year; advanl _ has been taken ol these characteristics, 
to utilisi Nickel foi tin manufactun . >i numerous articles and hollow 
"■■'" '"' "" l'" ol Hi various techniral arts and also for the 

manufactun ol high-gradt culinan wan .mil 
'king utensils in greal \ arii 1 \ For tin 

i""t ■ indeed Nil ki 1 is an id< .il metal. 

Pinned, 01 tin ' ssels nrhieh m mad< 
sheet Iron coated with Tin. an usually thin, and 

v ' lv liabli iiiiv l nana lied vi ssi Is hav< thi 

-" •"' dra« il the enaim I coating is 1 xtn m< \\ 

l»U« '" chip. Win n damaged 1 1 I ut< nsils an 
used Un rood come; into rlireel contact with th< 
iron ••""I is apl to ncquin 11 metallic (lavoui 
, ' 1 " " is |U " tin gr«d danger thai di taehed chips 
"' enamel ma) be, and, indeed frequentl) ir. 

swallowed in tin rooked I I thus fjh in'e ris< 

to si rious illness. 

1 oppei cooking ut< nsils undergo strong oxida- 
""" •""' can onl) b« used provided that thej 
haw ■' ,lll,k insW( coating »l tin Tins coating 
"''"- awa\ verj 1 ipid!) and requires frequent 
renewal Tin n is, tin rcfon always the dangei 

"' "" formation ol poisoi s cop| i dts which 

,|KMlK ' ,h the liquid I I and havi on main 

occasions l " 1 '" serious cases ..f poisoning I nde'i 

"" instances, t'oppe. utensils involvi 1 1 

deal ..1 work for th« kitchen staff. Ever) tim< 
■''"' the) must , ,,„k wa shed but 

'••■">■'* I now tin discolouration caused In 

th< fin 

"'" "' "" «*iel advantages ol Nickel kite] tensils is thai 

„ ;"' M : n ' Ved "' « f kite oppc , ,„ rK 

„ ,„ , ZT>, "'' '' " -"*• *««* «« Winning 
, ' larg * '•' l "" 1 "" l ""' 1 - " » to ,.,, considerabl, sums This 

rar: d - vei ■■ « 
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Nl " ,| " cooking utensils made ol Uui ium provide e satisfactory 

""bstitut. for Coppei or [ran Vs the melting point ol Alumin 

|s ' pnrativelj low this metal is, ol course, extremel) iensitive to 

thc •' ,< ' ,l " ,l "' l " 1 '- and vessels of Uuminium unfilled with watei 
frequentl) melt if the) an put on a strong gas flame or in. 

™ ""■ "" '"-'-'-'iii recurrenc. ..1 ., .h.ll gm layer ol oxid. 

necessitates continual scouring. Tins disadvantag. is intensified b) 

che facl thai Aim ium, being exceedingh, soft. 

requires special!) careful and delicate handling in 

tms "l" ration 11 musl not, for instance, bes< ,1 

too vigorous!) with sand, nor musl soap and watei 
in which washing soda has been dissolved be used 
in cleaning it. because, in course of t decom- 
position and gradual!) compli t< dissolution ol tin 
metal would take placa 

Uuminium is also dissolved in liquid food and 
forms metallic salts which ma) sometimes be ol 
•1 poisonous naturi 

tin dangi rs and disadvantagi s 1 numeral .1 an 
entire!) absent from Nickel utensils. Pure Nickel 
docs nol -Mills, i,k, [ron Copper, and Uuminium. 
Ilardci than these metals, .-mil tin refon much mon 
fjurttblc. it ma) for .ill intents and purposes, b. 
"escribed as indestruetibn Pur. Nickel utensils, 

"" wr. when worn beyond possibilit) ol further 

*erviee, still retain a high metal value, which makes 
11 P°ssiW< to return tin utensils in pari paymi nt 
'"' '" u ones Hence .1 .s nol surprising thai in 
"""' Vfars very man) larg. up-to-dat< hotels and 
■ships kitchens hav< been equipped with pure Nickel 
'"" kl "- "'"'-il- Furthermore, hospitals, lunatic 

asylums, barracks, and other establisl mts which 

,l1 " '"' '•■ numbers with strict attent 

. '" "" preeaut s ol modern hygiene, emp!o> 

' N,ckcl " l " 1 -"- almost exelusivel) fo. their kitchen apparatus 

/■""" ' ° mar * barracks cookei to thc manufacture of field 

kitchen appliances is onl) .1 short si, p 

Owng to tin great strain and rough treatment to which militan 

,, 1 "' k ;" v a PP»'ances arc subjected, the) musl 1 ;„|. ,,, „ „,,„,,,,, 

which possesses sufficient strength and durabilit) to withstand even 
' Rh han " B inevitable in tl„ field; which is nol liable to 
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1 sl> °' NICKEI , , ( 



^zsszzjr^x ' '"" '■■■ 

l '"" Skk *\ ^on< » mpaW. ol res| I „, , ,,„,, 

:zr;r v v* 1 "• i «»*« : 

" s '" '»tro««u"ng , Sickti fidd kitchens fo. the us, „, ,,„,, 

irnues « experiments o luctcd «,tl, bim .,,1,11,1,1, ' , 

'I; '''I"" Id :> hens showed , vc all propSofn.cn 

. ( , (l . l , , ; i l,l " k "" 1 ""^ '" r miHtor > '""l— u designed .1. 1 f 01 

when troops arc on th< march, 
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WHITE STAR LINE, SS. "OLYMPH 
Nickel Kitchen UTENSILS, 



USKS OF MCkEL umlmm-J 



A highl} com i iik ni art icli 
i"i the efficient reeding ol 
i roops esj •> cialh mount uin 
troops is the Cooking Cliesl 
Tliis consists <>i b pui • Xickel 
in Id-kettle oi About 5 72 
gallons capacil \ . toget liei with 

• Hi Iron iiikI. i -I i.iiik- foi 

heating, Th< ketth and 
heai Hi or undcr-fi ame, h li 
scope into each otlier and 
in i m 1 1 into -i chest madi 
ol \ • mi red wood and lined 
m ith asbestos straw, oil-papei 
and cork. The chest is Htted 

in SUCh B Wa^ :is fuilv to 











VK»n Mil U KIM III \ 
Imi ki< i] iii n.\(ts oi pi ri \|, 



n tain heal Some how s 
before ttu meal is required. 

the I I is heated !«• boiling 

temperature, and the kettle 
is then put into the chest ; 
the latter i\ closed and 

i inted "n the saddle, and 

during transport tin food 
becomes thoroughly cooked. 
The design of the dust is so 
ingenious that after is hours 
in an outside temperature ol 

82 P. the l I is still found 

t'» have a temperature ol 
182 F. 
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INDUSTRIAL WELFARE 



D 



e it?t i fc *rtt,'-jr=: ; 

"" '"dustnal revolut the ,, uK N(;1I> o| , ||( 

" n ;''-'" { ^y »'-■ wealth ol the country, and 

" ui "; U ' "* e considerably, thus bringing within the 
workers the means ol obtaining much mor. ol th, ,-„„„,, 
•"""; "\'" ! ,fc *«■ the 3 had hitherto been „U, ,.,„, 

I' m " ,lH ' "'.-""" sal evils. The working classes gravitated 

';'" ;I " U "" l; '" 1 "? , "*" , „tres fo, the aggreS^i 



de\ elopment. 

loth centun 
the wages ol 
reach of thi 
comforts and 



enormous masses of the population. Wl\&\ 



™ fore were mere hamlets 



.'i" ,' 7 ■*' lM -" i " 1 ^ 1 - ■* with little or no prei 

1 ,,;; 1 ; ,| ; ;,,, I ( '' ,K ; ,,,:,,, t '" ***** o1 p«* cheeked , 

,'' i 1 "' '""• '" th « ■»■*«" '» things, cond ■ to what , 

:' ,"' ■"•' '" ■« ^ °t Parliamenl namely, town-plan, 

"" "-" - «* rnanj ol the industrial district ol BritaTar 

: , ;;: , :v 1 ' l ; ,, v;; h T? u »^- 5LE 

•I, .. ,., ! ,(<, |>i«. m cne rorm «.i sh-..^ ,,,,, towns and 

SSJoS ^ " '" "" ' ; '' eviIs ■""' ""» trial 

, „" ,x Worth3 "' "■''' th * ,l — eireumstances aros. in the 

° ""' I"-"' empl , wh o is ch ideal I „, these days 

When " hM '"• " "-> ■"« I» deerv the gre* J , £2 



I 




I I YDAI II ESTATES 
Geneb vi View. 
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1 U DA< II I.MAI I ; 
HOOSBS BOIL! FOR USE OF EMPLOYEES AND WORKURH 



Mond Nickel Company's Village at Clydach 




W itlim c paral ively recent years, however, there has been ji 

great change for the better. It is only fair to say thai the mosl 
progressive employers have, as it were, sel the pace to Parliamenl 
Factory and housing legislation has made rapid strides, but if can 
be viid with truth that legislation lias never advanced beyond whal 
had alreadj become the established practice of the besi type of 
employer, Factory and Housing lets have never Inflicted an) 
hardship on those employers who are alive to their responsibility for 
ih«- welfare of those whom they employ, and certainly the Mond 
Nickel Company lias, since its inception, adopted a high standard 
for the accommodation of the workers, both inside and outside 
i heir Works. 

When ii was decided, some years ago, to work tin* late Dr. Mond'a 
patents for the production of Nickel on a commercial scale, sites bad 
to be selected in Ontario, as mar to the Mines as possible, for thi 
initial processes of smelting the ore, and, similarly, in South Wales, 
i- -I the final operations of refining, in dose proximitj to the great 
Anthracite c« >a I field. 



CM DA< M ESI \ TES 

Hoi vi s in in fob Emi Workmen 



1 ' ,:,l,,rs fnr t, " M supposed lack of hteresl in the- welfare of their 

employees. The truth .s that the employer of the earl) 19th eentun 
hardlj ever looked beyond his factory walls. Considerations as ».. 
how and where the workers when brought to the spot, were housed, 
seldom obtruded themselves upon his mind. Housing schemes did 
" <,t °PP ear ,n l "" 1 to haw an) bearing on industrial efficient') 

Such questions um- t ighi to be within the sole province ol the 

landowner and the speculating builder whom polic) was to build 
;'■' ?l* ;i, " , s '" '"' "" ! dearlj v„.l. t,k,„ M , tt |,..l.-. ;1 BOrrv 
bus in. ss thej has, made or it. 

Similarly, owners of factories gav< little attention to beaut) ol 
design or arrangement ... the building ol their works. The same 
slap-dash and haphazard methods prevailed. There have been 

Inceptions .of couree, whic rertheless prove the rule, and it must 

be admitted that the standard of ractor) construction a.,. I architecture 
in Britain is considerate beloM that which prevails in the two chiel 
competing countries, 
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• I I B HOI SI CLYDACH 

H 

'''" P'««ming ,,i the Works was i d out with grcal skill and 

l | "-'"""\ 1 m " 1 " "" •-■'"■'<" i scientific experts lik. the lat. Di 

rtw 7 g Al ' "" l Dl '•"^" with the result thai the workers hav. 

" N| "" ll "mmunitj from serious accidents, poisonii , othci 

injurious i rfi eta upon health, 

, l "" 1 Haldan. speaking in th. Hous. ol I Is with ward to 

\\^\ 'V ,K ' lM '""• M Chairm. I th. Roval Commission 

"" u f ,sl1 ' n'versitj Educal xprcssed himself as rollows: 

1 had "" opportunity ol choosing what I would lik. to 

'"" l ' cho » ""■ ■"" Process which is being c I „ Swai 

'"' "" l ,ucl Nickel n, , rashi |uite unrivalled b> 

"■" h,n '" "" wor ld. I was shm I In |>, Langei who is 

a remarkable chemisl and who was trained, lik. Dr Ludwig Mond 

•'' ,llr ' hemical Sel I a\ Zurich Ther. was .-, ga S ehambei th. 

N,cke .' Ih "'-' deposited al tin other end and all the chen 
combination was going on with the utmosl precision insid. th. 
|"'"' s: deadlj as th« gas was, no1 an accident has happened 
heeause ol the intellig. oe. of thi workmen . niploy. d 



. "" ' , "" Provide th. workmen with admirabl. clubs and I 

I , ' ' ■ "'ej g«H kmen ol high intelligence 

:? d wh Tr cncj , , "" ■ '••'" ■■• "'"^ '- i '"— '- 

,, "; : " " : "; " '' b 3 "PP'yinfi high scicnl k edge to 

"' "" , " "' ' P~l* o terpris. ol this greal 

',' """ ', ' "'' ' '" in th. peril ,. is in „ this lime 

;;:;,';,; ' ta ■•""*'■< »»*«* the *•« from ■,..,..,! «n d -,.,„, 

,, . The J a > '•'• | I"'""' "I this tesl ny h such a 

lugn authority 

THE GROWTH OF CLYDACH 

„,, XMI " '"I '' "tafting of the Rel | [ydach was a villa 

Ncke Refin.ruj Works has added quit. 8, , , numbef .,, 

l 1 1 1 1 1 1 i l| I | | 1 1 \ 

i , ,!" y; u ? S( ! "" : '' ""' " rapid ■ """■ " ''••'■■'"" - tv 

" Sr "derwhethe, ,..,., provision ol l 

' ' "" additional population in the hands ol loc. Iders or. as 
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MOND NICKEL COMPANY'S VILLAGE AT CLYDACH 



i iintiniictf 




Wl IRKS BAND, CLYDACH 

Hh-ki HI \\ y V 

'" ; ' s |"'^ u ndertak, .1 ,ti, , themselves. Thei decided 

I' 1 ""' "" l; '"" ' -- "'"' »'■' objeel ol eve alh providing 

TT B . ; '"'^ " ;1 »'"'■«' «■* for all their' employee* 

ll,x lllK •'••' l| -" 1 ,I|; " happj and health) surroundings for the 

«fa> ^efficiency rhe most beautiful ■ healthj wa/selected 

.mts.de the old village, situated ,1, ,., „| ,,,„,, ._.„„ „ |n ,„„„ 

•'' h ! s f 8,evd - ' overlooking the Vale of Taw, V , -.,. 

: " T,S '/ l: ";' "'"■ •• | — '' «»d Pi' < repared fo, lavin 

£"** \ ortabl ' Ihtlnctiv. aceommodat „ , £253 

tor the workmen and their famili, 

bstateis 170 whil, 80 other* ar •„,„•>, ., actional th, ,„,,, 

* ■ 'V' 1 ' ° "- « 50 n • lses in respeel J 

V ''. :,S 'T '> « * l " cx ««ng shortag, ol lal Ji ,,,,,,„ 

While 250 houses are thus accounted foi ,i is estimated thJ 1 

* sfiw ,i - , "-« ' , '- 1 " S 1 ,;::: 

" S ydach **j » "- tal ol bet ;oo and 60^ 

Morcovei ... addil to the foregoing, the \tond Wk 1 

'•-" ■*« in 1 ther pari of Clydaeh m| '"" 



SOCIAL ACTIVITIES 

Tl " Compan) have spared ao endeai •* to rurthei »1 all times 

the comforl ..1 their employees. With this end in wew a Club House 
was erected for the use oi their workpeople, al an approxunate cosl 
ol £4,000, The building «;is formally opened in January, 1909, bj 
Dr. (a.i Langer, Managing Director <if the Works, who is President 
"' "" Institute. Thai the Institute has justified its existence, is 
evidcnl from the la.-t thai progress lias been reported year aftei 
y**?< until it is to-daj recognised as one of the foremost Institutes 
of lis kind in the district. 

The social activities of Clydaeh village centre round its Club. Thelattei 
came into being with a membership of about 800, and so greatly has tins 
extended that it now numbers 650. About 250 members of the Club 
joined the Colours at the outbreak ..r the war. Some have fallen in the 
service of their King and Country : popular lads thej were; and it is th, 
intention ol the Company suitably to perpetuate their memon <>,, the 
other hand, it is gratifying to be able to add that the Institute number* 
amongst its members two who have won distinction on the field ol 
battle, and have been awarded the Distinguished Conduct Medal. 
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MOM) mum COMPANY'S VILLAGE AT CLYDACH , 

„ "'"' "" ■,■-• ;' I mcnts is catered ,,„ in ., ' 

'"' '"V . ,:,,,h - , " R,fle ,{; '"- "« • then « ■ I: 5 -u.d 

"", Ph <*ograph,c Sect ., Photographic -Dark It as i 

1 '•*■ * * Lil i R« « a, in ad, ,,„ 

1 '.l'' 1 ' 1 ' lni > "^Papers, technical publical and week!) and 

'" ;"'■ "" W«) h - Pwxwl so useful and popular « fcatur, 

;'' ";■ i,iMi ""« "»! " has ,,,, , ss:i „ ,„ , hs|l „ ,.;„.,, 

'"' thl us ol its numerous members. 

Mention should also be made of .1,, Co ,11. , handsome 

'" ul "" m f '" the first ms years ol the Club's existence, fort htl> 

1 r ", K ""' '«*««* «*« given alternate!) during each Wint. 

" sl " n B y this means the wives and children of the employe. 
VVr " entertained, and shared in the pleasures ol the Institut, IV. 

sustain tl.,s long sequence ol entertainments, b considerable amount ol 

work has devolved upon the vi is C mittces. The programme!. 

h t ave l,,,n "tanged both bj the employees and b> theii rriends .„ 

the locality. The Monti Works' Orchestra is crediblj reputed i 

■•"< ol the finest of its kind in South Wales, whil, the Silver Band 

has captured several local trophies from time to timi 

Tl " foregoing is a verj brie! synopsis oi the indoor activities ol 

th« Institute. The Clydach Club, however, is b> ,„,.. i lllllt ,,| 



!::, , ;;: n , :;;!!;, *•«* » e »* j- ■ ......am,... ,. 

10 •in ,..„.. tunes there was , ,,i ,., , ,, , . 

s ;;' ;;, £ t «■«■■« "■•-•••-». n.,,^.,,,,,,,,,^,, ,..,.,. 3£ 

' " ' Kas f "'" "'" temporarilv suspended 

s ' ' ,: '' ''■""• wh,ch ranke, ol th, fore, | „, „,.. 

Sjr; ;"' " ' N * F°°tball League, ha, , Z 

'•''"^ '"' - 1 " 1 "'— - and th, Shield as Cham. « ,r 

"' Club. M.ms pleasant Saturdaj aftei have be, 

""' "'-'"' Ml "* the Captain elected for the Season I9U-1.1 

;•',;, '" ! Im •"« "J that others ... ,i,. Sidc « , I-IV1 . -iImi 

;,;!'";,;';, I,,M ,i " 1 "' 1 °* » L — ■ »* »,.-,.. »*,,. .,„„,,,.,, 

H ( TI ;' , ll " lL,V 1 Nr ' ftIso d «erves I rable mention, in 

fha it lias provided N,,-,, players wh th. 'Trial Caps' 

m tin international tourney. ' 

, Tl " fj '",""" S ;""""- U P '" ""• »"t»>reafc ol war, included 

'•"^' n '"" 1 " 1 " '"'"- «nd a Howe, and Vegetable She* « 

importanl annual event 

'''""" ""■ , f ""- i '""• | «a«nc i» will be apparent thai everv 

" ,l, ; l ; ,v ,"'* ,ond Nickd ' p^y* 8 """-- « - i civdS 

" ■ l, ' il '" l "" 1 '" the vaned activities of th, Club, suitable opportunities 
'"' ll " (rratihcation ol the most div, rs. tastes. 



i 












THE COMPANY'S VILLAGES IN CANADA 



THE Companj have built h number <>r villages contiguous i<> 
their various mining properties, I H these villages, the most 
important are Coniston, Levack, Garson, Worthington, FVood 
Extension, and Mond, comprising a t « *t ;• P of 328 houses and cottages, 
which are distributed as follows — 
Coniston 
Levack 



I 16 houses. 






Garson 
Worthington 

Mond 

Lome Powei Company 




Total , . 828 houses. 



Coniston Village 

TIIK Compan) has done everything in its power to ensure the 
comfort of its employees at Coniston, by planning and laving 
out an entire village for them to live in. The site was good, 
and much thought was given to tin- ultimate appearance of the village, 
with the most satisfactory results. It now comprises a Club House, 
a Boarding House, and Public Library, eleven houses for the staff 
aiul about eighty houses and cottages for the employees, tin- whole 
being owned by the Company. Two schools have heen erected and 
presented to the .Srln.nl Hoard, together with leases o| suituhle grounds. 

Churches, Stores, etc., occupy land leased by the Company. -Moreover, 
a considerable number of dwellings have sprung up near this village, 
providing additional accommodation for the men in the Companj 's 
employ, 
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D NICKEL COMPANY'S VILLAGES IN CANADA tinned 
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. i iNISTON \ II LAG! 

Ccm IGi OO UPIED B-» >mi I ii R EUPtOYRl - 




I tXISTON NM LAGE 
TVPICAl IG1 PIED BY UXDEB OFFICIALS 




i oMsiuN VILI.ACiE 
I mi kap.k's Cottage. Winner o( First Prize fur Garden and Yard Improvem. nt 
The picture shows the General tvpe of Operator's Cottage at Coniston, 




I I INISTON \ [LLAGE 
Switching Engine km> Passenger i irenrouti from Plakt to Villagi it Dinner Hour 



f 



n 







I 



I 



MONO NICKEL COMPANY'S VILLAGES IN CANADA , 
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